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(54) DECODING METHOD AND DECODER 

(57) Abstract: 

PURPOSE: To decode a played back or 
channel-switched video signal with short start-up delay. 

CONSTITUTION: A decoder 16, a pseudo decoder 21 
which nullifies data accumulated in buffer memory, and 
buffer memory 12, 13 which receive a video signal from a 
de-multiplexing circuit 11 and buffer it for prescribed 
delay time at the front stage of the pseudo decoder 21 
are provided at a decoder 10C. When channel switching 
from 1 to 2 is performed, the video signal of channel 2 
is started to be accumulated in unused buffer memory 1 3, 
and the decoder 16 performs decoding processing on the 
video signal accumulated in the buffer memory 13. The 
pseudo decoder 21 nullifies the data accumulation state 
of the video signal of channel 1 accumulated in the 
buffer memory 12. Since the decoder 16 can perform the 
decoding processing even without standing by until the 
data stored in the buffer memory 12 is discharged even 
by performing the channel switching, start-up delay can 
be reduced. 
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[Claims] 

[Claim 1] A method for receiving at least compressed video 
signals of plural channels, buffering a compressed video signal 
of a channel selected from the plural channels with a 
predetermined delay time in a buffer memory, and decoding the 
buffered video signal, said method comprising: 

buffering the video signal of the newly selected channel into 
an unused buffer memory means, 

decoding the video signal that is newly buffered, and 
nullifying the video signal stored in the buffer memory means 
in which the video signal of the channel before the selection is 
stored. 

[Claim 2] A decoding method as defined in Claim 1 wherein said 

decoding processing is performed also for an audio signal that is 
compressed simultaneously with the compressed video signal. 

[Claim 3] A decoding method as defined in Claim 2 wherein the 
video signal and the audio signal are in a bitstream form. 

[Claim 4] A decoding means comprising: 

a means for. receiving at least compressed video signals of 
plural channels, and outputting a compressed video signal of a 
channel selected from the plural channels; 

at least two buffer memory means capable of performing 
parallel operations, which are operatively connected to the 
selection output means so as to receive the video signal 
outputted from the selection output means, and buffer the video 



signal with a predetermined delay time; 

at least one decoding means which is operatively connected to 
one of the buffer memory means, and reads -and decodes the video 
signal stored in the connected buffer memory means; and 

at least one quasi decoding means which is operatively 
connected to one of the buffer memory means to which the decoding 
means is not operatively. connected, and nullifies the video 
signal stored in the connected buffer memory means. 
[Claim 5] A decoding apparatus as defined in Claim 4 wherein 

one said decoding means is provided; 

two said quasi decoding means are provided before and behind 
the decoding means sandwiching the same in view of the channel 
position; 

three said buffer memory means are provided; 
said channel switching is successively and continuously 
carried out; 

the video signal of the selected channel that is supplied 
from the selection output means is stored in the buffer memory - 
means that is operatively connected to the decoding means; 

said decoding means decodes the video signal that is stored 
in the buffer memory in which the video signal is stored; and 

one of the quasi decoding means, which is located at a 
position that follows the channel selection, nullifies the video 
signal in the buffer memory means in which the video signal has 
been stored just before the channel selection. 



[Claim 6] A decoding apparatus as defined in Claim 4 or 5 
wherein said decoding processing is performed also for an audio 
signal that has been compressed simultaneously with the 
compressed video signal. 

[Claim 7] A decoding apparatus as defined in Claim 6 wherein the 
video signal and the audio signal are in a bits tream • form . 

[Claim 8] A decoding method for receiving at least a compressed 
video signal> buffering the compressed video signal with a 
predetermined delay time in a buffer memory means, and decoding 
the buffered video signal, said method comprising: 

when playback is requested, buffering the video signal from 
the timing of the requested playback into an unused buffer memory 
means ; 

decoding the video signal that is newly buffered; and 
nullifying the video signal stored in the buffer memory means 

in which the video signal before the occurrence of the playback 

request is stored. 

[Claim 9] A decoding method as defined in Claim 8 wherein said 
decoding, processing is performed also for" an audio signal that 
has been compressed simultaneously with the compressed video 
signal . 

[Claim 10] A decoding apparatus comprising: 

at least two buffer memory means capable of performing 
parallel operations, which receive at least a compressed video 
signal, and buffer the video signal with a predetermined delay 



time ; 

at least one decoding means which is operatively connected to 
one of the buffer memory means, and reads and decodes the video 
signal stored in the connected buffer memory means; and 

at least one quasi decoding means which is operatively 
connected to one of the buffer memory means to which the decoding 
means is not operatively connected, and nullifies the video 
signal stored in the connected buffer memory means; 

wherein, when playback is requested, the video signal from 
the timing of the requested playback is buffered in the buffer 
memory means that is operatively connected to the quasi decoding 
means ; 

the decoding means decodes the video signal- that is newly 
buf f er ed ; and 

the quasi decoding means nullifies the video signal stored in 
the buffer memory means in which the video signal before- the 
occurrence of the playback request is stored. 

[Claim 11] A decoding apparatus as defined in Claim .10 wherein 
said decoding processing is performed also for an audio signal 
that has been compressed simultaneously with the compressed video 
signal . 

[Claim 12] A decoding apparatus as defined in Claim 11 wherein 
the video signal and the audio signal are in a bitstream form. 
[Detailed Description of the Invention] 
[0001] 



[Industrial Field of the Invention] 

The present invention relates to a method and an apparatus 
for processing an image signal (video signal) and an acoustic 
signal or a voice signal (audio signal) . Particularly, the 
present invention relates to a method and an apparatus for 
processing an audio visual (AV) signal, which compresses and 
encodes a video signal and an audio signal synchronized with the 
video signal to provide the signals as bitstreams to a data . 
transfer system or a data storage system, and further, 
decompresses and decodes the bitstream outputted from the data 
transfer system or the data storage system. More particularly, 
the present invention relates to a method and an apparatus for 
reducing startup delay that occurs at playback or at channel 
switching when the decoded signal is processed. 
[0002] 
[Prior Art] 

In a video tape recording/playback device, a multimedia " 
system, or other video and audio data processing devices, a -video 
-signal and an audio signal are compressed, multiplexed, and 
directly recorded as bitstreams onto a digital data storage 
medium such as a compact disk read-only memory (CD-ROM) , a laser 
disk (LD) , a video tape, a magnetooptic recording medium (MO) , or 
a DCC, and thereafter, the multiplexed bitstream is read from the 
data storage medium, and subjected to demultiplexing and 
decompression that is reverse to the compression, thereby to 



reproduce (decode) the original video signal and the original 
audio signal before the compression. Further, also in television 
broadcasting, satellite broadcasting, or a multimedia system, a 
video signal and an audio signal are compressed, encoded, and 
outputted as a multiplexed bit stream to a data transfer system 
or a data storage system, and thereafter, the multiplexed 
bitstream is inputted, demultiplexed, and decompressed to decode 
the original video signal and audio signal. 
[0003] 

As an international standard for coding of motion pictures 
for storage/ which comprises recording compressed and encoded 
video signal and audio signal onto a data storage medium such as 
a CD-ROM, an LD, or a video tape, and decompressing the encoded 
video signal and audio signal recorded on the data storage medium 
to decode them to the original video signal and audio signal, 
there has been known MPEG1 standard and MPEG2 standard that are 
determined by MPEG (Motion Picture Image Coding Expert Group) in 
working group (WG) 11 in SC2 under JTCI that handles common terms 
in data, processing fields of .ISO and JEC . 
[0004] 

The MPEG is a standard that premises wide-range application, 
and a case where phase sync (phase lock) is performed and a case 
where phase sync (unlock) is not performed are expected. When 
phase sync is performed, a video signal coding clock (i.e., frame 
rate) and an audio signal coding clock (i.e., audio signal 
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sampling rate) are phase locked to a common system clock 
reference. The MPEG requests, in this case, that times tamps are 
added to a multiplexed bitstream at intervals of 0.7 sec. When 
phase sync is not performed, the video signal and the audio 
signal are independently processed, and these signals are decoded 
on the basis of the respective timestamps that have been added 
thereto during coding. 
[0005] 

Further, the MPEG defines 1 sec as a buffer delay time of a 
system target decoder. Further, the MPEG defines providing a 
directory for searching for a video signal and an audio signal 
during decoding. 
[0006] 

Figure 5 is a diagram illustrating a construction of a video 
and audio signal processing apparatus to which the MPEG1 or MPEG2 
is applied, and illustrates how the coding system 100 receives an 
uncompressed video signal S2 and an uncompressed audio signal S3, 
generates certain information relating to. a constraint- parameter - 
system target decoder 400, and forms a constraint bitstream 
suited to various kinds of decoding systems. The video and audio 
signal processing apparatus includes an uncompressed video signal 
source 2 for providing a video signal before compression 
(original video signal) , an uncompressed audio signal source 3 
for providing an original audio signal before compression, a 
coding system 100 for receiving the uncompressed video signals S2 
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and the uncompressed audio signal S3, and subjecting these 
signals to predetermined compression, encoding, and multiplexing 
to output a compressed and coded signal in a bitstream form S100, 
and a data transmission system or data storage system 5 for 
transmitting or storing the compressed and coded signal in a 
bitstream form SI outputted from the coding system 100. As for 
the data transmission system or data storage system 5, a CD-ROM, 
an LD, a video tape or the like is employed when data storage is 
carried out, while a television broadcast communication system, a 
communication satellite system, or a data communication system is 
employed when data transmission is carried out. The video and 
audio signal processing apparatus further includes a decoding 
system 600 which receives the compressed and coded signal in a 
bitstream form S5 outputted from the data transmission system or 
data storage system 5, subjects the signal S5 to demultiplexing 
that is reverse to the multiplexing performed in the coding 
system 100, and subjects the signal S5 to decompression that is 
reverse to the compression performed in the coding system 100- , ~ 
thereby decoding an uncompressed video signal S6A and an 
uncompressed audio signal S6B which are equivalent to the 
uncompressed video signal S2 and the uncompressed audio signal S3 
before being inputted to the coding system 100. The video and 
audio signal processing apparatus further includes a constraint 
parameter system target decoder (STD) 40 which outputs a 
guideline (reference signal) S4A to the coding system 10 0 and a 



guideline (reference signal) S4B to the decoding system 6A for 
regulating the processings of the coding system 100 and the 
decoding system 600, respectively. 
[0007] 

Although the constraint parameter system target decoder 400 
is also referred to as a hypothical system target decoder, a 
system reference decoder, or a reference decoding system, it is 
hereinafter referred to as a constraint parameter system target 
decoder or simply as a system target decoder. The constraint 
parameter system target decoder 400 is used in the international 
standards such as CCITT H.2 61 and MPEG1 video standard, and 
provides guidelines for designers designing video signal encoders 
and video signal decoders . -In the MPEG1 system standard, a 
system target decoder (STD) also includes a reference audio 
signal decoder. In these reference models, the respective video 
signal and audio signal decoders have buffers having recommended 
buffer sizes, respectively, and standards describing how the 
video signal and audio signal decoders are to be ' operated . " The 
model having the recommended buffer size, is referred to . as a 
"constraint parameter system target decoder (STD) " . Practically, 
it is hoped that there do not exist a great number of practical 
decoding systems whose performances are not higher than that of 
the constraint parameter system target decoder (STD) . 
Accordingly, when bitstreams are generated and when these 
bitstreams are required to reach a large number of actual 
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decoders, the coding system generally produces bitstreams suited 
to the constraint parameter system target decoder. These 
multiplexed bitstreams are referred to as constraint system 
parameter streams (CSP) . 
[0008] 

The constraint parameter system target decoder 400 includes 
a demultiplexer 401, a video signal buffer 402, an audio signal 
buffer 403, a video signal decoder 404, and an audio signal 
decoder 405. In this example, the video signal buffer 402 has a 
storage capacity of 46 KB, and the audio signal buffer 403 has a 
storage capacity of 4 KB. The demultiplexer 401 has a switching 
circuit, and it is desired that the video signal decoder 404 and 
the audio signal decoder 405 are integrally constituted by a 
high-speed digital signal processing unit (DSP) having a 
construction suited to high-speed arithmetic processing, in view 
of the device structure and flexibility. 
[0009] 

Figure 6 (A) shows a format of a constraint parameter 
(multiplexing) system bitstream CPSP. to be input to .the 
constraint parameter system target decoder 400. This bitstream 
comprises plural packs arranged timewise, and each pack includes 
a header, a video signal packet, and an audio signal packet. 
Each video signal packet comprises video signals of respective 
frames, and a packet header including timestamps indicating the 
times of the frames. Each audio signal packet comprises audio 



signals of predetermined units and a packet header including 
timestamps indicating the times of the units. A timestamp of a 
frame n+1 relating to the video signal is referred to as a video 
timestamp vts, and a timestamp of a unit n+1 relating to the 
audio signal is referred to as an audio timestamp ats . That is, 
the coding system 100 encodes the uncompressed video signal 32 
and the uncompressed audio signal S3 and generates a multiplexed 
bitstream of the format shown in figure 6 (A) to transmit it to 
the data transmission system or data storage system 5, and the 
constraint parameter system target decoder 400 receives and 
decodes a multiplexed bitstream S5 including an compressed and 
coded signal based on this bitstream. 
[0010] 

The uncompressed video signal S2 and the uncompressed audio 
signal S3 inputted to the coding system 100 have different 
numbers of data, different speeds, and further, different 
compression ratios. Therefore, even when the video signal and 
the audio signal which are simultaneously inputted to the coding 
system 100 are subjected to compression, a coded video signal and 
a coded audio signal of the same speed and the "same size are not 
provided. Further, for example, as for the video signal, the 
compression ratio varies depending on the contents of the video 
signal. The same can be said for the audio signal. Accordingly, 
a coded video signal and a coded audio signal in fixed states 
(conditions) are not outputted from the coding system 100. In 



the decoding system 600, when the original video signal and audio 
signal are decoded as uncompressed video signal S6A and 
uncompressed audio signal S6B, respectively, synchronization for 
timing is required to be taken. In order to realize such 
synchronization, the MPEG defines that the above-mentioned 
timestamps are added to the respective frames of the video signal 
and the audio signal. That is, video signal timestamps and audio 
signal timestamps indicate times that define clocks for 
performing decoding with synchronizing the video signal and the 
audio signal, and the audio signal timestamps indicate the times 
for generating clocks for performing decoding of the audio signal 
The purposes of using the timestamps are, besides taking the 
above-mentioned .synchronization, to solve the problem of 
buffering and to copy the data in the coding system. 
[0011] 

Figure 7 is a block diagram of the decoding system 600. 
The decoding system 600 comprises ; a demultiplexer 601, a video 
signal bitstream construction conversion unit 602, a video signal 
reception buffer 603, a video signal -decoder 604, a picture rate, 
control circuit 605, an audio signal bitstream construction 
conversion unit 606, an audio signal reception buffer 607, an 
audio signal decoder 608, and a sampling rate control circuit 609. 
The demultiplexer 601 receives the multiplexed bitstream S5 of 
the above-mentioned format, and demultiplexes (separates) the 
bitstream S5 into a video signal, a video timestamp vts, an audio 



signal, and an audio timestamp ats . The video signal bitstream 
construction conversion unit 602 receives the demultiplexed video 
signal and video timestamp vts, and converts them into a format 
shown in figure 6(B) . The video signal reception buffer 603 
successively stores the converted video signals, and outputs the 
video signals to the video signal decoder 604 according to the 
storage order. Likewise, the audio signal bitstream construction 
conversion unit 606 receives the demultiplexed audio signal and 
audio timestamp ats, and converts them into a format shown in 
figure 6(B). The audio signal reception buffer 607 successively 
stores the converted audio signals, and outputs the audio signals 
to the audio signal decoder 608 according to the order of storage. 
The video signal decoder 604 decodes the video signal outputted 
from the video signal reception buffer 6 03 on the basis of a 
timing signal outputted from the picture rate control circuit 605. 
The audio signal decoder -608 decodes the audio signal outputted 
from the audio signal, reception buffer 607 on the basis of a 
timing signal outputted from the sampling rate control circuit 
609. 
[0012] 

Hereinafter, the video signal reception buffer 603 and the 
audio signal reception buffer 607 will be described. During 
decoding, it is impossible to decode a video signal and an audio 
signal using completely consistent clocks. The first reason is 
that the video signal and the audio signal have different 



compression ratios as described above. The second reason will be 
described with respect to, for example, decoding of the audio 
signal by the audio signal decoder 608. The input data rate of 
the audio signal to be inputted to the audio signal decoder 60 8 
that performs decoding with a fixed video rate, and the transfer 
video rate of the audio signal outputted from the data 
transmission system or data storage system 5 vary depending on an 
error of the sampling rate clocks. Further, generally one audio 
signal and one access unit are inputted at a time to the audio 
signal decoder 608, the transfer rate of the multiplexed 
bitstream S5 from the data transmission system or data storage 
system 5 does not match the data rate of the audio signal 
inputted to the audio signal decoder 603 . So, the audio signal 
reception buffer 607 is provided in the stage before the audio 
signal decoder 608, and constituted to adjust the mismatch of the 
data rates. Figure 8 illustrates the above-mentioned 
relationship. 

[0013] ■ - - 

Further, as illustrated in figure 9, since the video signal 
is compressed and variable-length coded for each frame (or for 
each field) by the coding system 100, the input data rate to the 
video signal decoder 6 04 significantly varies depending on the 
compression of the video signal in the coding system 100. 
Accordingly, the storage capacity of the video signal reception 
buffer 603 becomes larger than the storage capacity of the audio 



signal reception buffer 607. For example, the storage capacity 
of the video signal reception buffer 603 is 46KB while the 
storage capacity of the audio signal reception buffer 607 is 4KB. 
Figure 10 shows buffering timings of the video signal reception 
buffer 603 or the audio signal reception buffer 607 (hereinafter, 
the video signal reception buffer 603 is exemplified) . With 
reference to figure 10(A), as for this buffering, it is ideal 
that the amount of data obtained by subtracting the storage 
capacity of the video signal reception buffer 603 (shown by a 
broken line) from the amount of data inputted to the video signal 
reception buffer 6 03 does not exceed the amount of data read from 
the video signal reception buffer 603, i.e., no underflow occurs, 
and tliat the amount of data read from the video signal reception 
buffer 603 does not exceed the amount of data inputted to the 
video signal reception buffer 603, i.e., no overflow occurs. 
However, as illustrated in figure 10(B), this buffering sometimes 
causes overflow or underflow. 
[0014] . J - 

As methods for preventing overflow or underflow in this 
buffering, for example, processes illustrated in figures 11 (A) ~ 
11(C) are proposed. The first method illustrated in figure 11(A) 
is referred to as a "storage media slave method", in which the 
amount of data to be inputted to the video signal reception 
buffer 603 is controlled as shown by a curve LI' so that the 
amount L2 of data obtained by subtracting the storage capacity of 
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the video signal reception buffer 603 from the amount LI of data 
inputted to the video signal reception buffer 603 does not exceed 
the amount L3 of data read from the video signal reception buffer 
6 03, and that the amount L3 of data read from the video signal 
reception buffer 603 does not exceed the amount LI of data 
inputted to the video signal reception buffer 603. A curve L2 
shows change in the amount of data obtained by subtracting the 
storage capacity of the video signal reception buffer 603 from 
the data LI inputted to the video signal reception buffer 603, 
and a curve L2 1 shows change in the amount of data that is 
controlled to be actually inputted to the video signal reception 
buffer 603. The second method illustrated in figure 11(B) is 
referred to as a "decoder slave method" , in which data are read 
from the video signal reception buffer 603 with the frame rate of 
the video signal decoder 604 being changed so that the amount L2 
of data obtained by subtracting the storage capacity of the video 
signal reception buffer 6 03 from the amount Ll of data inputted 
to the video signal reception buffer 603 does not exceed the 
amount L3 of data read from the video signal reception .buff er 603, 
and that the amount L3 of data read from the video signal 
reception buffer 603 does not exceed the amount Ll of data 
inputted to the video signal reception buffer 603 . Change in the 
amount of data . that is actually read from the video signal 
reception buffer 603 is shown by a curve L3 1 . Although the case 
of processing a video signal has been described above, also when 



processing an audio signal, the sampling rate of the audio signal 
decoder 6 08 is changed to control the amount of data to be read 
from the audio signal reception buffer 607. The third method is, 
as illustrated in figure 11(C), to control the amount of data to 
be read from the video signal reception buffer 603, for example, 
the amount of data to be read from the video signal reception 
buffer 6 03 is controlled by skipping or redisplaying the access 
unit. A curve L3 ' shows change in the amount of data that is 
adjusted and read from the video signal reception buffer 603. 
[0015] 

However, to change the frame rate or sampling rate of the 
above-mentioned decoder or the transfer rate from the data 
transmission system or data storage system 5 may adversely affect 
the relevant devices outside the video and audio signal 
processing apparatus, and therefore, these rates cannot be 
arbitrarily changed, and are limited within predetermined ranges. 
As the result, "when overflow or underflow occurs frequently 
during buffering., it is impossible to avoid them completely. 
Malfunction in the decoding processing caused by overflow or 
underflow during buffering especially occurs at a decoding start 
point. Accordingly, there is considered a method for solving 
this problem by performing, in the decoder, a process for 
delaying decoding at the initial stage of reproduction, which 
process is called "startup delay". 
[0016] 
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Figure 12 shows various modes of buffering based on startup 
delay. Figure 12(A) shows the case where buffering is ideally 
carried out independently of startup delay, figure 12 (B) shows 
buffering in the case where startup delay is appropriately 
carried out, figure 12(C) shows the case where startup delay is 
long and thereby the video signal reception buffer 603 overflows, 
and figure 12(D) shows the case where startup delay is short • and 
thereby underflow occurs. 
[0017] 

In the MPEG, a system clock reference SCR for phase 
synchronization can be described in the header of each pack as 
described above, and the system clock reference SCR can be used 
for defining the transfer bit rate. Further,, in the MPEG, the 
times tamp described in the header of the video signal packet or 
the audio signal packet can be used for controlling the frame 
rate or the sampling rate. That is, as illustrated in figure 13, 
the system" clock reference SCR indicates the time of the 
multiplexed, bits tre.am S5~ supplied from the data transmission 
system or data storage system 5 to the decoding -system 600, and 
the timestamp of the video signal packet or the audio signal 
packet indicates the time at which the video signal or the audio 
signal is outputted from the video signal reception buffer 603 or 
the audio signal reception buffer 607, respectively. These times 
can be recorded as absolute times using a crystal oscillator and 
a reference clock of 90KHz. In this way, a difference between 
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the system clock reference SCR and the timestamp can be used for 
startup delay. In figure 13, DTS denotes a decoder timestamp 
that means the decoding time, PTS denotes a picture timestamp 
that means the decoding time of the video signal, i.e., a picture, 
and H denotes a header . 
[0018] 

As described above, when performing audio signal decoding 
and video signal decoding based on the MPEG, it is necessary to 
synchronize the decoding results thereof, and the timestamps are 
used for the synchronization. It is premised that the decoding 
time of the video signal and the audio signal is 0 sec. As shown 
in figure 14, in the frames other than those of I pictures and P 
pictures, i.e., in the frames of B pictures, the decoding time of 
an access unit indicated by a timestamp is equal to the display 
time at which a B picture is displayed. That is, among the video 
signals that are successively inputted into the video signal 
reception buffer 603 through the demultiplexer 601, a video 
.signal, Frame i(l), of an I picture of the i-th frame in the m-th 
video signal packet is read from the video signal reception 
buffer 603 at time DTSm and decoded, and thereafter, this video 
signal is temporarily stored in an I/P buffer that temporarily 
stores video signals (frames) of I pictures and P pictures and is 
disposed behind the video signal decoder 604. A video signal of 
an I picture and a video signal of a P picture have different 
decoding times and different display times. So, in the header of 



the video signal packet corresponding to this video signal, a DTS 
and a PTS as time stamps indicating its decoding time and display . 
time, respectively, are recorded. However, since the display 
times PTS of the video signals of the I picture and the P picture 
are equal to the decoding times DTS of the next I picture and P 
picture, respectively, the display times PTS can be dispensed 
with. 
[0019] 

However, the above-mentioned video and audio signal 
processing apparatus based on the MPEG encounters a problem that 
the circuit structures of the video signal bitstream construction 
conversion unit 602 and the audio signal bitstream construction 
conversion unit 606 are complicated. Further, since the above- 
mentioned video signal and audio signal processing device is 
based on the premise that the data to be input to the decoding 
system 600 is a multiplexed bitstream, if either the video signal 
or the audio signal is inputted without being multiplexed, the 
decoding system 600 cannot perform decoding, resulting in a 
problem in its versatility when considering that the .decoding 
system 600 should perform various kinds of decoding processings. 
[0020] 

So, the applicant of the present invention (the inventor of 
the present invention) proposes a video signal and audio signal 
decoding apparatus that solves the above-mentioned problems (for 
example, refer to "Data Decoding Apparatus", Japanese Published 



Patent Application No. Hei. 5-63293, Application Date: Feb. 26th, 
1993). Figure 15 shows the construction of this decoding 
apparatus. Figure 6 or 16 shows a bitstream at this time. In 
the bitstream shown in figure 16, plural video signal packets and 
an audio signal packet are continuously arranged, and each of the 
plural video signal packets includes a first video signal packet 
header, a first picture group GOPO to a fourth video signal 
packet header, and a fourth picture group G0P3 . Each video 
signal packet header includes a timestamp of this video signal. 
Each picture group contains 2 0 frames of video signals. The 
audio signal packet contains an audio signal timestamp and an 
audio signal access unit AAU. 
[0021] 

This decoding apparatus comprises demultiplexer 501, a DSP 
502, a clock generator 503 for generating a clock of 90KHz, an 
entire time register 504, a video signal reception buffer 505a, 
an audio signal reception buffer 505b, a video signal decoder 
5 06a, an audio signal decoder 506b, a video signal timestamp 
buffer 507a, an audio signal timestamp buffer 507b, a video 
signal clock phase "sync circuit (PLL) 508a, and an audio signal 
clock PLL 508b. A video signal timestamp and an audio signal 
timestamp which are separated from the bitstream by the 
demultiplexer 501 are stored in the video signal timestamp buffer 
507a and the audio signal timestamp buffer 507b, respectively. 
Further, a video signal and an audio signal which are separated 
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from the bitstream are stored in the video signal reception 
buffer 505a and the audio signal reception buffer 505b, 
respectively. The data stored in the buffers 505a and 505b are 
synchronously decoded in the decoders 506a and 506b according to 
clocks from the PLLs 508a and 508b, respectively. Thus, the 
circuit construction can be simplified. 
[0022] 

Figure 17 illustrates a format of a multiplexed bitstream 
and a processing thereof. The bitstream is illustrated with 
respect to only a video signal, and an audio signal is omitted. 
Figure 18 shows a construction of an MPEG video signal and audio 
signal processing device based on the bitstream. A constraint 
parameter system target decoder 410 includes a demultiplexer 411, 
a video signal buffer 412, an audio signal buffer 413, a 
directory data buffer 414, a video signal decoder 415, an audio 
signal decoder 416, and a directory decoder 417. A decoding 
system 610 is constituted similarly to the constraint parameter 
system - target decoder 410. A coding system 110 generates a 
bitstream illustrated in figure .1-7 (A) . In this bitstream, a 
first directory packet and a first video signal packet 
corresponding to this directory packet are paired. In the 
directory packet, a directory packet header is stored at the 
initial position, and subsequently, 1st to 20th pointers P0~P19 
are stored. In the video signal packet, a video signal packet 
header is stored at the initial position, and subsequently, 1st 
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to 20th picture groups GOPO~GOP19 are stored. The 1st pointer 
P0 designates such as a recording position of the first picture 
group GOP0 . Other pointers also designate the positions of the 
corresponding picture groups . 
[0023] 

As a specific example, a reproduction operation of a video 
tape recording/reproduction apparatus will be described. In this 
case, the coding system 100 is a- recording system of the video 
tape recording/reproduction apparatus, the data transmission 
system or data storage system 5 is a video tape, and the decoding 
system 610 is a reproduction system. As is illustrated in figure 
17(B), before the user requests a first forward (FF) operation or 
a first reverse (FR) operation, the decoding system 610 
continuously reads the picture groups from the video tape 5 on 
the basis of the contents recorded in the directory packet header 
and the contents designated by the pointers, and the pointer are 
stored in the directory buffer while the video signals are stored 
in- the video signal buffer, and further, the video signals are 
decoded in the video signal, decoder . As . shown in figure 17(C), 
when the user requests a first forward operation, skipping is 
carried out until no more directory data remain in the directory 
buffer, whereby the picture groups are skipped. Then, as shown 
in figure 17 (D) , the pointer goes back to the position where a 
new directory is stored in the directory buffer. As shown in 
figure 17(E), the above-mentioned operation, i.e., the feedback 
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operation, is carried out during the first forward operation. 
[0024] 

Further, in the MPEG, a delay time of buffering is provided 
as described above, and this buffer delay time in the case where 
no phase synchronization is performed is limited within one 
second. 
[0025] 

Figure 19 (A) is a schematic block diagram illustrating the 
above-mentioned decoding system. Figure 19 (A) illustrates a 
television receiver as an example of the above-mentioned decoding 
system, in which one channel is selected from plural channels of 
compressed video signals by the demultiplexing circuit 11, and 
the compressed video signal of the selected channel is 
temporarily stored in the video signal buffer memory 12, 
subjected to decoding processing such as decompression by the 
video signal decoder 16, and outputted to the reproduction unit 
20. The demultiplexing circuit 11 functionally corresponds to 
the demultiplexer 6 01 shown in figure 7 and the demultiplexer 5 01 
shown in figure 15 . However, while these demultiplexers 501 and 
601 demultiplex the video signal and the audio signal, the 
demultiplexing circuit 11 demultiplexes the plural channels of 
video signals. The video signal buffer memory 12 operates in 
similar manner to the video signal reception buffer 603 shown in 
figure 7 and the video signal reception buffer 505a shown in 
figure 15. The video signal decoder 16 has the same function as 
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the video decoders shown in figures 7 and 15. As for the 
buffering process of the video signal buffer memory 12 and the 
video signal decoder 16, the same process as that described with 
reference to figure 9 is carried out. Although only the video 
signal processing system is described for convenience of 
illustration, the same construction and processing as described 
above can also be applied to the audio signal. 
[0026] 

As is illustrated in figure 19(A), the video signal 
corresponding to the channel 1 is inputted to the video signal 
buffer memory 12 through the demultiplexing circuit 11, and the 
video signal decoder 16 performs decoding processing for the 
video signal buffered in the video signal buffer memory 12 and 
outputs the decoding result to the reproduction unit 20. As 
illustrated in figure 19(B), when channel switching occurs from 
the channel 1 to the channel 2, the video signal corresponding to 
the channel 2 is buffered into the video signal buffer memory 12, 
and the video signal decoder 16 performs decoding processing for 
this newly buff ered. video signal., 
[0027] 

[Problems to be solved by the Invention] 

However, since the decoding apparatus illustrated in figure 
19 includes only a single line of the buffer memory 12 and the 
video signal decoder 16 for the plural channels, the above- 
mentioned problem of 1 sec startup delay occurs at channel 
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switching. That is, although the video signals are stored in the 
buffer memory 12 in the above-mentioned method and discharged 
from the buffer memory 12 for decoding processing in the video 
signal decoder 16, if channel switching is carried out at a 
certain timing, video signals of a newly selected channel cannot 
be inputted to the buffer memory 12 unless the video signals of 
the previously selected channel are completely discharged from 
the buffer memory 12, whereby video signal decoding cannot be 
carried out. Therefore, startup delay occurs. Since the audio 
signal is reproduced simultaneously with the video signal, 
startup delay similar to that described above also occurs for the 
audio signal. Since, during the startup delay, the reproduction 
unit 2 0 does not reproduce the video signal and the audio signal 
of the newly selected channel, the user. cannot obtain the video 
and audio of the newly selected channel although he/she has 
switched the channel. That is, the current decoding system has a 
problem with responsiveness at channel switching. 
[0028] 

The above-mentioned problem occurs not only "at channel 
switching of a television receiver or the like but also at 
playback of a video signal. The problem of startup delay at 
playback will be described with reference to figure 20. In this 
example, as shown by a curve CVl, the bit rate for decoding a 
first portion is 3 Mbit/sec, and the bit rate for decoding a 
second portion is 6 Mbit/sec. When the video signal decoder 16 
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starts playback processing at the start point of the first 
portion, startup delay hardly occurs in this bitstream, leading 
to no problem. However, when the video signal decoder 16 starts 
playback processing at the start point of the second portion, 
startup delay of one second is needed for this bitstream as 
described above. 
[0029] : 

Figure 21 is a graph illustrating the state where video 
signals are stored in the buffer memory 12 after one sec of 
startup delay is carried out. With reference to figure 21, when 
the access point is an intra picture having a relatively large 
amount of video data, only access to the start point of the 
second portion is possible. Generally, an intra picture - 
regularly occurs in a bitstream of a video signal. So, when the 
user requests start of playback at the start point of the second 
portion, the user cannot obtain the reproduced information, i.e., 
the reproduced video signal and the reproduced audio signal, for 
at least about one sec, because of the at least one sec of 
startup delay-. 
[0030] 

Figure 22 is a graph for explaining buffering in the case 
where the bitstream has startup delay longer than one sec. When 
the bitstream is longer than one sec, a high-speed (in other 
words, expensive) buffer memory (storage medium) which enables 
speedy startup delay using a transfer rate higher than the usual 
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transfer rate is needed. A curve abi (actual decoder buffer 
input) obtained by connecting * indicates an actual input of 
video signals to the buffer memory, a curve abo (actual decoder 
buffer output) obtained by connecting black dots indicates an 
actual output of video signals to the buffer memory, a curve ibo 
(intended decoder buffer output) obtained by connecting O 
indicates a video signal output as a design value to the buffer 
memory, and a' curve ovf obtained by connecting + indicates an 
overflow limit of the buffer. In this example where the decoding 
system has a high-performance storage medium, storage of video 
signals into the buffer memory starts with a rate of 15 M 
bits/sec. As a result, 7.5 M bits of video signals are stored in 
the buffer memory after 0.5 sec. This amount of stored video 
signals is equal to the amount of video signals that are stored 
at a rate of 4.5 M bits/sec for 1.67 sec. That is, in this 
example, 0.5 sec is enough for the start of the buffer memory. - 
In this example, storage of video signals is carried out at a 
rate of 15 M bits/sec until reading of the video signals at. a 
rate of 6-M bits/sec starts, and the rate "is changed when the 
buffer memory is filled with the video signals so that storage of 
video signals is carried out at a rate of 6 M bits/sec. However, 
this method requires an expensive storage means and the 
processing is complicated because the rate control is carried out, 
although the startup delay is shortened. 
[0031] 
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The present invention has for its object to provide a 
decoding method and a decoding system (apparatus) which can 
reduce startup delay during channel switching, playback, or the 
like, with respect to decoding for a compressed video signal and 
a compressed audio signal, or decoding for one of the compressed 
signals . 
[0032] 

[Measures -to solve the Problems] 

In the present invention, in addition to one buffer memory 
means for buffering a video signal and an acoustic signal with a 
predetermined delay time and one decoding means, at least one 
buffer memory means similar to that mentioned above and at least 
one quasi decoder for nullifying data stored in the buffer memory 
means are used. As described above, the buffer memory means 
buffers a compressed video signal and a compressed acoustic 

(audio) signal or either of them, with a predetermined delay time 
The decoding means subjects the data stored in the buffer memory 
means to decoding processing such as decompression. The quasi 
decoding means nullifies the data stored in the buffer- memory 
means. Hereinafter, examples will be described for the case of 
channel selection and the case of playback. 
[0033] 

Initially, a description will be given of the case of 
channel switching. The decoding apparatus of the present 
invention includes a means for receiving at least compressed 
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video signals of plural channels, and outputting a compressed 
video signal of a channel selected from the plural channels, at 
least two buffer memory means capable of performing parallel 
operations, which are operatively connected to the selection 
output means so as to receive the video signal outputted from the 
selection output means, at least one decoding means that is 
operatively connected to one of the buffer memory means, and 
reads -and decodes the image signal stored in the connected buffer 
memory means, and at least one quasi decoding means that is 
operatively connected to one of the buffer memory means to which 
the decoding means is not operatively connected, and nullifies 
the video signal stored in the connected buffer memory means. 
Preferably, in preparation for continuous channel switching, one 
decoding means is provided, two quasi decoding means are provided 
before and behind the decoding means so as to sandwich the 
decoding means in view of the channel position, three buffer 
memory means are provided, the image signal of the selected 
channel is supplied from the selection output means and stored in- 
the buffer memory means that is operatively connected to the 
decoding means, the decoding means decodes the video signal 
stored in the buffer memory in which the video signal is stored, 
and the quasi decoding means located in a position that follows 
channel selection nullifies the video signal in the buffer memory 
means in which the video signal has been stored immediately 
before the channel selection. More preferably, the decoding 
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processing is carried out also for an audio signal that is 
compressed simultaneously with the compressed video signal. 
Further, particularly, the video signal and the audio signal are 
in a bitstream form. 
[0034] 

Next, a description will be given of the case of playback. 
The decoding apparatus of the present invention includes at least 
two buffer memory means capable of performing parallel operations, 
which receive at least compressed video signals, at least one 
decoding means which is operatively connected to one of the 
buffer memory means, and reads and decodes the video signal 
stored in the connected buffer memory means, and at least one 
quasi decoding means that is operatively connected to one of the 
buffer memory means to which the decoding means is not 
operatively connected, and nullifies the video signal stored in 
the connected buffer memory means. In this decoding apparatus, 
when playback is requested, the video signal from the timing* of 
.the requested playback is buffered into the buffer- memory -means ' 
that is operatively connected to the quasi decoding means, the ■ 
decoding means decodes the newly buffered video signal, and the 
quasi decoding means nullifies the video signal stored in the 
buffer memory means in which the image signal before the request 
of playback is stored. Preferably, the decoding processing is 
carried out also for an audio signal that is compressed 
simultaneously with the compressed video signal. Further, 
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particularly, the video signal and the audio signal are in a 

bitstream form. 

[0035] 

[Function] 

The function of channel switching will be described. When 
channel switching occurs, the selection output means buffers the 
video signal of the newly selected channel into an unused buffer 
memory means, and the decoding means decodes the video signal 
that is newly buffered. The quasi decoding means nullifies the 
video signal stored in the buffer memory means in which the video 
signal of the channel before the channel selection still remains. 
Thereby, the video signal of the newly selected channel can be 
decoded without waiting for the time during which the decoding 
means discharges the video signal stored in the buffer memory 
means before the channel selection, i.e., startup delay. The 
quasi decoding means is not required to have the. function of 
actually performing decoding processing, and it. is merely means 
for nullifying the data stored in the buffer memory means, and 
therefore, its construction- is simple. ..." 
[0036] 

A description will be given of the function of playback. 
When playback is requested, the video signal from the timing of 
the requested playback is buffered into an unused buffer memory 
means, and the decoding means decodes the video signal that is 
newly buffered. The quasi decoding means nullifies the video 
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signal stored in the buffer memory means in which the video 
signal before the occurrence of the playback request still 
remains . 
[0037] 

[Embodiments] 

Hereinafter, embodiments of a decoding method and a decoding 
apparatus according to the present invention will be described. 
Figure 1 is a block diagram of a video signal decoding apparatus 
10 for decoding a video signal, as a first embodiment of the 
decoding apparatus of the present invention. The decoding 
apparatus shown in figure 1 corresponds to the decoding apparatus 
described as a prior art with reference to figure 19. That is, 
this video signal decoding apparatus 10 exemplifies a decoding 
processing in the case where channel switching is performed among 
plural channels in such as a television receiver which performs 
decoding processing such as decompression on a compressed video 
signal. Although a decoding apparatus for an audio signal will 
be similarly constituted, it is omitted for convenience of 
illustration. 
[0038] 

A signal processing system for supplying a video signal and 
an audio signal to the video signal decoding apparatus 10 is 
identical to the signal processing system illustrated in figure 5 
or 18. In the coding system 100, the video signal and the audio 
signal are simultaneously compressed, and the compressed video 
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and audio signals, to which timestamps are given, are outputted 
to the data storage or data transmission system 5. In the 
decoding system 600, the video signal decoding unit 10 decodes 
the compressed video signal and audio signal. As for the data 
transmission system or data storage system 5, for example, a 
satellite communication system or a data communication system may 
be employed as a data transmission system, while a CD-ROM, an LD, 
or a video tape may be employed as a data storage system. In 
this embodiment, a satellite communication system, or a CD-ROM or 
an LD is used as the data transmission system or data storage 
system 5, respectively. 
[0039] 

The video signal decoding -apparatus 10 shown in figure 1 
includes a demultiplexing circuit 11, four buffer memories 
disposed in parallel, i.e., a first video signal buffer memory 12 
to a fourth video signal buffer memory 15, four decoders disposed 
in parallel, i.e., a first video signal decoder 16 to a fourth 
video signal decoder 19, and a reproduction unit 20.- In this 
video signal decoding apparatus 10/- the demultiplexing circuit 11 
outputs a video signal of a selected channel to a video signal 
buffer memory corresponding to the channel, according to channel 
switching. In this embodiment, the number of channels is four. 
The first video signal buffer memory 12 to the fourth video 
signal buffer memory 15 perform buffering with the above- 
mentioned predetermined delay time, in corporation with the 



corresponding video signal decoders. As for the buffer memories, 
it is not necessary to use particularly high-speed operating 
buffer memories as described with reference to figure 22. The 
respective video signal decoders from the first video signal 
decoder 16 to the fourth video signal decoder 19 fundamentally 
have the same construction and function as those of the decoder 
described with reference to figure 19, and decode the video 
signals stored in the corresponding buffer memories 12~19 which 
are provided in the stages before the video signal decoders, 
according to the above-mentioned decoding method. The video 
signal that is decoded by the video signal decoder corresponding 
to the selected channel is reproduced by the reproduction unit 2 0 
While in this first embodiment the reproduction apparatus 2 0 
performs reproduction of video signals only, the reproduction 
unit 2 0 also performs reproduction of audio signals when decoding 
of audio signals is also performed. ._ 
[0040] : 

Figure 1 shows the state where the channel 2 is . selected. 
Accordingly, in* this state, the video signal output ted .-from the 
demultiplexing circuit 11 is stored in the second video signal 
buffer memory 13, and the second video signal decoder 17 decodes 
the video signal stored in the second video signal buffer memory 
13 and outputs the decoding result to the reproduction unit 20. 
When the user changes the channel from the channel 2 to the 
channel 1, the video signal of the channel 1 is outputted from 
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the demultiplexing circuit 11 to the first video signal buffer 
memory 12, and stored in the first video signal buffer memory 12. 
In association with this storage, the first video signal decoder 
16 is started with its decoding processing, while the second 
video signal decoder 17 is stopped with its decoding processing. 
Thereby, the reproduction unit 2 0 is operatively connected to the 
first video signal decoder 16, and the second video signal 
decoder 17 is disconnected from the reproduction unit 20 . The 
first video signal decoder 16 decodes the video signal stored in 
the first video signal buffer memory 12, and outputs the decoding 
result to the reproduction unit 20. No startup delay exists in 
this switching. Although no more new video signals are inputted 
to the second video signal buffer memory 13 corresponding to the 
previously selected channel 2, the video signals that have been 
stored before the occurrence of channel switching still remain in 
the second video signal buffer memory 13 . So, the second video 
signal decoder 17 discharges the. video "signals remaining in the 
second video signal buffer memory .13 by using the startup delay 
function so that the second video signal buffer memory 13 can be 
used without startup delay even when next channel switching 
occurs . 
[0041] 

As described above, since the buffer memories and the video 
signal decoders are provided according to the number of channels, 
it is possible to immediately respond to channel switching 



without startup delay. Although the video signal decoding 
apparatus 10 illustrated in figure 1 is provided with the buffer 
memories and the real video signal decoders as many as the number 
of channels, respectively, each video signal decoder would have a 
complicated circuit construction and it would become expensive 
when constituted by using a DSP or the like since it performs 
buffering processing, and further, synchronization processing 
based on the timestamps and decoding processing such as 
decompression at high speeds, in corporation with the 
corresponding buffer memory. Hereinafter, another embodiment 
that solves the above-mentioned problems will be described. 
[0042] 

Figure 2 is a block diagram of a video signal decoding 
apparatus 10A according to a second embodiment of the decoding 
apparatus of the present invention. The video signal decoding 
apparatus 10A includes a demultiplexing circuit 11, a first video 
signal buffer memory 12 to a fourth video signal buffer memory 15, 
a first real video signal, decoder 16, a second real video signal 
decoder 17, a first quasi video signal decoder 21, a second quasi 
video signal decoder 22, and a reproduction unit 20. Since the 
number of channels is four also in this second embodiment, four 
buffer memories are provided. Although the first real video 
signal decoder 16 and the second real video signal decoder 17 
have substantially the same constructions and functions as the 
first video signal decoder 16 and the second video signal decoder 
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17 illustrated in figure 1, respectively, the addition of "real" 
to the decoders 16 and 17 in this second embodiment means that 
these decoders actually perform decoding, and thereby the 
decoders 16 and 17 which actually perform decoding are 
distinguished from the first quasi video signal decoder 21 and 
the second quasi video signal decoder 22 which do not perform 
decoding actually . 
[0043] 

The first quasi video signal decoder 21 and the second quasi 
video signal decoder 22 substantially nullify the video signals 
stored in the buffer memories that are operatively connected to 
the stages before the respective decoders. A few specific 
examples of nullification methods will be described. In a first 
nullification method, the quasi video signal decoder 21 (or 22) 
detects the header (head position) of the pictures stored in the 
buffer memory on the basis of the timestamp from the packet 
header and the picture rate from the video signal sequence layer, 
and nullifies the subsequent video signals. in -a second - 
nullification method, the quasi video signal decoder 21 (or 22) 
cornpulsorily clears the control word indicating the storage state 
of the video signal, which is stored in the buffer memory, so 
that no video signals exist in the buffer memory. In a third 
nullification method, since the buffer memory usually performs 
FIFO (First-in First-out) operation, the quasi video signal 
decoder 21 (or 22) clears the FIFO processing state so that no 
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video signals remain in the buffer memory. Since the first quasi 
video signal decoder 21 and the second quasi video signal decoder 
2 2 perform the simple memory controls as described above, these 
decoders can be constituted simply and inexpensively. That is, 
the circuit constructions of the first and second quasi video 
signal decoders 21 and 22 are not complicated like the first and 
second real video signal decoders 16 and 17 . Moreover, since the 
first quasi video signal decoder 21 and the second quasi video 
signal decoder 22 compulsorily nullify the video signals stored 
in the buffer memories, it is possible to immediately respond to 
the next channel switching. 
[0044] 

Figure -2 (A) shows the state where the first real video 
signal decoder 16 and the second real video signal decoder 17 
process the video signal of the channel 1 and the video signal of 
the channel 2, respectively. When the user selects the channel 3 
as illustrated in figure 2(B)/; the demultiplexing circuit 11 
outputs the video signal of- the channel 2 to the third video 
signal buffer memory 14 which has- already been emptied by the. 
first quasi video signal decoder 21. Thereby, the video signal 
starts to be stored in the third video signal buffer memory 14. 
Simultaneously, the first real video signal decoder 16 is 
disconnected from the first video signal buffer memory 12 which 
has been operatively connected thereto, and then it is 
operatively connected to the third video signal buffer memory 14, 
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and decodes the video signal stored in the third video signal 
buffer memory 14. By this decoding processing, the reproduction 
unit 2 0 is disconnected from the second real video signal decoder 
17 and operatively connected to the first real video signal 
decoder 16, and the video signal decoded by the first real video 
signal decoder 16 is outputted to the reproduction unit 20. On 
the other hand, the first quasi video signal decoder 21 is 
operatively connected to the first video signal buffer memory 12 
that is disconnected from the first real video signal decoder 16, 
whereby the video signal remaining in the first video signal 
buffer memory 12 is nullified. 
[0045] 

In -this second embodiment, since the buffer memories as. many 
as the number of channels are provided, the connection relations 
of the demultiplexing circuit 11 with the first video signal 
buffer memory 12 -to the fourth video signal buffer memory 15 are 
fixed, while the. connection relations of the first video signal 
buffer memory, 12 to the- fourth video signal buffer memory 15 with, 
the first real video, signal decoder 16 and the second real video 
signal decoder 17 as well as the first quasi video signal decoder 
21 and the second quasi video signal decoder 22 are operatively 
connected. In this second embodiment, the first quasi video 
signal decoder 21 nullifies the video signal stored in the buffer 
memory that has been operatively connected to the first real 
video signal decoder 16, and the second quasi video signal 



4 1 



decoder 22 nullifies the video signal stored in the buffer memory 
that has been operatively connected to the second real video 
signal decoder 22. Since the video signal decoding apparatus 10A 
according to the second embodiment is provided with the two real 
video signal decoders 16 and 17, even when channel switching is 
arbitrarily carried out, it is possible to provide a decoding- 
processed video signal for the selected channel, without startup 
delay. 
[0046] 

Figure 3 is a block diagram of a video signal decoding, 
apparatus 10B as a third embodiment of the decoding apparatus of 
the present invention. The construction of the video signal 
decoding apparatus 10B is particularly suited to a mode in which 
channels are successively selected. That is, it is suited to a 
channel selection system in which the channel number increases by 
1 when an upper shift button in a channel selection switch (not 
shown) is pressed one time, whiTe the channel number decreases by 
1 when a lower .shift button is pressed one time. The video 
signal decoding apparatus 10B includes a demultiplexing circuit 
11, a first video signal buffer 'memory 12 "to a third video signal 
buffer memory 14, a real video signal decoder 16, a first quasi 
video signal decoder 21, a second quasi video signal decoder 22, 
and a reproduction unit 20. That is, the video signal decoding 
apparatus 10B is provided with three buffer memories 12~15, one 
real video signal decoder 16, and two quasi video signal decoders 
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21 and 22, independently of the number of channels. The real 
video signal decoder 16 performs decoding processing for the 
video signal of the selected channel. When the channel number 
increases by 1, the first quasi video signal decoder 21 nullifies 
the video signal remaining in the buffer memory which, has been 
read by the real video signal decoder 16. When the channel 
number decreases by 1, the second quasi video signal decoder 22 
nullifies the video signal remaining in the buffer memory that 
has been read by the real video signal decoder 16. 
[0047] 

Figure 3 (A) shows the state where the channel 2 is selected, 
and the real video signal decoder 16 reads and decodes the video 
signal from the second video signal buffer memory 13 in which the 
video signal of the channel 2 is stored, and outputs the decoding 
result to the reproduction unit 20. When the user presses the 
upper shift button in the channel selection switch, the channel 3 
is selected as shown in figure 3 (B) . The demultiplexing circuit 
11 starts to output- the video si'gnal of the channel 3 to the 
third video signal buffer memory 14 that has previously -been 
nullified by the second quasi video signal decoder 22. Due to 
the channel switching, the connection relation between the real 
video signal decoder 16 and the buffer memory is changed from the 
second video signal buffer memory 13 to the third video signal 
buffer memory 14. The real video signal decoder 16 decodes the 
video signal stored in the third video signal buffer memory 14 of 
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the new connection relation. On the other hand, the first quasi 
video signal decoder 21 nullifies the video signal in the second 
video signal buffer memory 13 in which the video signal of the 
channel 2 remains. When the user again presses the upper shift 
button in the channel selection switch, the channel 4 is selected 
as shown in figure 3 (C) . The demultiplexing circuit 11 starts to 
output the video signal of the channel 4 to the first video 
signal buffer memory 12 that has previously been nullified by the 
second quasi video signal decoder 22. Due to the channel 
switching, the connection relation between the real video signal 
decoder 16 and the buffer memory is changed from the third video 
signal buffer memory 14 to the first video signal buffer memory 
12 . The real video signal decoder 16 decodes the video signal 
stored in the first video signal buffer memory 12 of the new 
connection relation. On the other hand, the first quasi video 
signal decoder 21 nullifies the video signal in the third video 
signal buffer memory 14 in which the video signal of the channel 
3 remains . 
10048] ' - 

While the case where the user presses the upper shift button 
in the channel selection switch has been described, when the user 
presses the lower shift button, the second quasi video signal 
decoder 22 performs nullification of the buffer memory that is 
disconnected from the real video signal decoder 16, in the order 
reverse to the order described above. As described above, in 



44 



this third embodiment, the connection states of the buffer 
memories, the real video signal decoder 16, and the quasi video 
signal decoders 21 and 22 are varied depending on the channel 
selection states. According to the third embodiment, since it is 
only required to provide three parallel buffer memories, one real 
video signal decoder 16, and two quasi video signal decoders 21 
and 22 independently of the number of channels, the circuit - 
construction is simplified, thereby realizing the video signal 
decoding apparatus 10B at low price. 
[0049] 

Figure 4 is a block diagram of a video signal decoding 
apparatus 10C as a fourth embodiment of the decoding apparatus of 
the present invention. The video signal decoding apparatus 10C 
includes a demultiplexing circuit 11, first and second video 
signal buffer memories 12 and 13, a real video signal decoder 16, 
a.quasi video signal decoder 21, and a reproduction unit 20. 
That is, the video signal decoding apparatus 10C is provided with 
the two -buffer memories 12 and 13,- one real video signal decoder 
16, and one quasi' video signal decoder 21 independently of the 
number of channels. " The real video signal decoder 16 performs 
decoding for the video signal of the selected channel. The quasi 
video signal decoder 21 nullifies the video signal remaining in 
the buffer memory that has just been read by the real video 
signal decoder 16. 
[0050] 
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Figure 4 (A) shows the state where the channel 1 is selected, 
and the real video signal decoder 16 reads the video signal from 
the first video signal buffer memory 12 in which the video signal 
of the channel 1 is stored, decodes the signal, and outputs the 
decoding result to the reproduction unit 20. When the user 
selects the channel 2, the channel 2 is selected as shown in 
figure 4(B). The demultiplexing circuit 11 starts to output the 
video signal of the channel 2 to the second video signal buffer 
memory 13 that has previously been nullified by the quasi video 
signal decoder 21. Due to the channel switching, the connection 
relation between the real video signal decoder 16 and the buffer 
memory is changed from the first video signal buffer memory 12 to 
the second video signal buffer memory 13. _ The real video signal 
decoder 16 decodes the video signal stored in the second video 
signal buffer memory 13 of the new connection relation. On the 
other hand, the quasi video signal decoder 21 nullifies the video 
signal^ in the first video signal buffer memory 12 in which the 
video signal of the first channel remains. 
[0051] 

As described above, in this fourth embodiment, the 
connection states of the buffer memories 12 and 13, the real 
video signal decoder 16, and the quasi video signal decoder 21 
are varied depending on the channel selection states. According 
to the fourth embodiment, since it is only required to provide 
the two parallel buffer memories 12 and 13, one real video signal 



decoder 16, and one quasi video signal decoder 21 independently 
of the number of channels, the circuit structure is simplified, 
thereby realizing the video signal decoding apparatus IOC at low 
price . 
[0052] 

While the first to fourth embodiments have been described 
for the case where channel selection is carried out, the above- 
described video signal decoding apparatus is also applicable to 
the case where playback is carried out. A difference between 
channel selection and playback is as follows. In the case of 
playback, the video signal before the occurrence of playback 
corresponds to the video signal of the channel that is previously 
selected, and the video signal after the occurrence of playback 
corresponds to the video signal of the channel that is newly 
selected. That is, when the video signal decoding apparatus 10C 
shown in figure 4 is adopted as an example, if playback occurs 
while the video signal before the occurrence of playback is being 
decoded as the channel 1 in figure 4(A), the video signal to be 
played back is decoded as the channel 2.- Thereby, the real, video 
signal decoder 16 decodes the video signal stored in the second 
video signal buffer memory 13 from the timing when the playback 
occurs, and the quasi video signal decoder 21 nullifies the video 
signal stored in the first video signal buffer memory 12 to 
prepare for next playback. According to the present invention, 
also when playback occurs, the video signal after the occurrence 



of playback can be reproduced without startup delay. 
[0053] 

It is needless to say that not only the video signal 
decoding apparatus shown in figure 4 but also the video signal 
decoding apparatuses shown in figures 1 to 3 are applicable to 
the playback processing. 
[0054] 

While the above embodiments are described for the case where 
a compressed and inputted video signal is buffered and subjected 
to decoding processing such as decompression, the present 
invention is not restricted to the video signal processing, and 
can be similarly applied to the case where a compressed and 
inputted audio signal is buffered and subjected to decoding 
processing such as decompression, and the case where both the 
compressed and inputted video signal and audio signal are 
processed. 
[0055] 

As described above, according to the present invention, it 
is possible to reproduce a video signal and an audio signal 
without startup delay in either case of playback or channel 
switching . 

[Brief Description of the Drawings] 

Figure 1 is a block diagram of a video signal decoding 
apparatus as a first embodiment of a decoding apparatus of the 
present invention . 
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Figure 2 is a block diagram of a video signal decoding 
apparatus as a second embodiment of a decoding apparatus of the 
present invention . 

Figure 3 is a block diagram of a video signal decoding 
apparatus as a third embodiment of a decoding apparatus of the 
present invention. 

Figure 4 is a block diagram of a video signal decoding 
apparatus as a fourth embodiment of a decoding apparatus of the 
present invention . 

Figure 5 is a block diagram of a conventional video and 
audio signal processing apparatus based on the MPEG. 

Figure 6 is a diagram illustrating formats of constraint 
parameter bitstreams shown in figure 5, wherein (A) shows a 
bitstream that is multiplexed by a coding system shown in figure 
5, and (B) shows a signal format that is format-converted by a 
decoding system. 

Figure 7 is a block diagram of the decoding system shown in 
figure 5-. 

Figure 8 is a diagram illustrating a relationship in timings 
between an audio signal inputted to an audio signal reception 
buffer of the conventional decoding system and an audio signal 
inputted to an audio signal decoder. 

Figure 9 is a diagram illustrating another relationship in 
timings between the audio signal inputted to the audio signal 
reception buffer of the conventional decoding system and the 
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audio signal inputted to the audio signal decoder. 

Figure 10 is a diagram illustrating overflow and underflow 
in a buffer. 

Figure 11 is a diagram illustrating a method for preventing 
overflow or underflow shown in figure 10. 

Figure 12 is a diagram for explaining startup delay. 

Figure 13 is a diagram illustrating another buffering 
process . 

Figure 14 is a diagram illustrating a still another 
buffering process . 

Figure 15 is a block diagram of a decoder of a prior 
application. 

Figure 16 is a diagram illustrating a bitstream to be 
processed by the decoder shown in figure 15. 

Figure 17 is a diagram illustrating another conventional 
bitstream . 

Figure 18 is a block diagram of another conventional video 
and audio signal processing apparatus based on the MPEG. 

Figure 19 is a diagram. illustrating, the outline of a 
conventional decoding apparatus . 

Figure 20 is a first graph illustrating startup delay. 

Figure 21 is a second graph illustrating startup delay. 

Figure 22 is a third graph illustrating startup delay. 
[Description of Reference Numerals] 

1 ... coding system 
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2 ... uncompressed video signal source 

3 ... uncompressed audio signal source 

4 ... constraint parameter system target decoder 

5 ... data transfer system or data storage system 

6 ... decoding system 

10~10C . . . video signal decoding apparatuses 

11 ... demultiplexing circuit 

12~15 . . . video signal buffer memories 

16~19 . . . real video signal decoders 

2 0 ... reproduction unit 

21~24 . . . quasi video signal decoders 
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t*fS3^f{fcLt, -0 6 (A) |C**Lfc:7j*— 

v y<n^jv*f-~7*\st7^^v . try h y— aic ttr 

-^^^f:tt7-^f^5l^tiJU #J^°7,* 

[0010] ^-^toa^ 100 {cA^r ZtiZftEEm tf^ 
*-{&-^S 2 t*BE«aJ— ^-f-S 3 <htt, 7—^ 

cimbk:#hh&mr 1 o o^A^^tt^tr^ft-^-^^- 

V\ m^S^ 6 0 0 (C^oV^T. ^thibytCD^ytm^ 

*j J:t«K#Yl:#BW*— 7*-r *flr»s 6 b t tt^ft 
*.©J:5aiRBJl*rjlS+&fc*> MPEGli±i$U^^ 

*5t», ^^^-ff^^A^^^y^-^^^^- 

<OQL*lr*ft 0 fztb<D? uy? &±rt-t--5*«*T35% UTVN 
5o A^^>'^ , ^^^^i^fi > ±^UfcI^ 

[0011] i7 rttt-JHB:^ 6 0 0 o«j«®-c*>s, 

«^ftia^6 0 <m, ^/i^-^u^i/^flse o 1, 
tfT^ff h y — AmAX*&9A 602. tr 
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— 6 0 4. f??-^— h ®m&&e 0 5. 
3§ (x^-^) 6 0 8, fy/yy^k- hftj 

^IhJSS 6 0 9«r*T"f 5p ^/^^U^ W^fflS 6 0 1 

±^ urc7^~^j/ hco^S{bt*5/ h y — as 

s N xf— 7V^{f-*§\ t-f^t^^ATi^yya t s 

(#«) t5o e^a-flr-*** h y-Afii^ 

A^^y^vts^U 0 6 (B) ^ 

7 HcsEifc-r*. tr^d-flr-saw^^^r 6 o 3 w:fc» 
x-m&xy h y -Aflififcaesitoaa 6 0 6 

£:AZJL-C[M6 (B) \Z?r;-t7*—^y b\zm&1rZ>o 
Jr—T-iJrm^&m^vzrT 6 o 7tt**4*bfe^— t* 

^ft#m^6 0 8(cfcu^r6o tr^*fflr*«»»'6o. 

4f*. fcT^^ir-U'— HM*IhIK6 0 5 3&*e>W**iX* 

=• ^{S^m^^x^^-m^Stm^^^r 6 o 

0 8|3\ ir^T'y h^InlK 6 0 9 

[0012] _h5£ L/cf^^g^ft/< S/7760 3J5 
iW-7 f 'frt«lt^y7r 6 0 7tCO^-Ca&-< 

i: sf— :sHf -*§• Srm#-r 3 £ £ f±T?£ ft I \ 

■JH&6 0 8{c*5tt3;?h- 7V^{I^O^#lco^-C3&-< . 
^6 0 8 lcA;*7 f-<moA^f- > U — • 

-f-ftswwe o Bias— mc^ -Si-io^t 

0 8 tc A^f $ fi% aj— 4 t <D*r— fu—Yhte 

x ^ /« 77/607 t>m\f hits ± 
id> Lfcx-* h ^^F-®:$:PSE-rs «fc 5 \cm&£ti 

[0 0 1 3] *fcl2.9fClSaf Lfc«fc 5lC N tfrX-teW* 

i o o tt^t7 L^-^r tir 



/uKrirto jzmzth, *rm&W'fir4kti!m£iiz> 

tztblC ex^ff-^m^6 0 4 d^SA^T^-^ U" 

- h ten^&mm i o o a v^^m^comm^fe 
fc\^x±$ <m<k~tz><, bfc^or. i^aNt-fS-Sis^ 

7776 0 3 a>iEifc&fiWrtf— r -< *"ff -^g«'* 7 

6 o 7^ieti^sJ: <*5 0 tan tf^Ht 

*5Mt^2y 7 7 6 0 3 0|atS»ftttl4 6 K^V h 

*— 7 r ^^fs#S^777 6 0 7^|BtS^S:^4 
K><*f bXfrZ. Ell 0(c:tfr r ^^-Sff^77r 6 0 
3*fcfW— 7*-f5M»*aflr/<y7r 6 0 7 co^ff/^ 

7 7 £ (£*T. t^^t-^^f/^ 7 7 7 6 0 3$: 

M^ra) ^y77yym^^t 9 si io 

(A) t^UfcJ:5tc. :^777y^irlt^ 
trt{f^f/<y7r6 o 3^A^7$Hfc^— ^(^S: 

. WD!* "C^ Ufc t'^if -§«fff ^ 7 7 7 6 0 3 <OfB 
tt^A^^ Cfc^-^ *ds e^ff -^-Sft^ 7 7 7 6 0 
3^b^fcH$ixS7 f -^^g:^Mx.^v^^ 

•9. 7y^-7P-^i:^f, tr^^-f-g 

*^7r6 0 3^e>^tH$ixfc7 f — 9 to-mmy** 
ff§»-777 6 0 3ICA^^Wr- ^COS^X. 
ftVN*« % O^^, ^-7P-^C$^V«g 
^S^*X?$>^o [2110 (B) 

7CJ: P(C ^CO/^77 7 y y^lit^-7n-|fc 

[0 0 14] 77 y y^lCj5lt5^/<-7n 

— ^fettr^— 7o- SrE^ihi--5^^t Ltlt fc<t 
Ell 1 (A) -01 1 (C) 

x.bnxv^5, mxco^tt. [Hi i (a) \zmm^tc 

•Cfc t? , bf 7 s d-flr««A< 7 7 7 6 0 3 IZAX £ tltcy* 
— ?ML 1 If? f *ff«f|/<y77 6 0 3 OfSttS 
tf^ft^-gft^^ 7 7 7 6 0 3 d^K^ttJ $ ixfcT* 

6 0 ^<^tL 3 ^ tr^^-ft-^-g 

ft^7 77 6 0 3 IcX^J^tufcT 5 — ^©tL 
vaJ: 5*dft*L l *• r^Lfc J: 9 frtjf^jf/^ 7 

77 6 0 3 ka^sjx.st*— *<D&&um-rz. 

^Wftr^d-ft-WtW^y^r 6 0 3{dA^$ft^^^ 
-L I^?>lf7 ? ^fi-^S^7 7_7 6 0 3 0|E«*ft*» 

y 7 t 6 0 3^A^;$nfc^^coSo . 
SEfb*-^. *2 0*jSfeit Oil (B) KEI^LfcJ; 

f7 f t|lt^y77 6 0 3(cA;/j£Hfc^— ^ 
fLl^ tfftfff S»^y7r 6 0 3 0|E«$iS: 
^C7t7^— ^SL 2^)^ t'^ft^-gft^7 7 7 6 0 3 

*m-%r%:ms< 7 7 7 6 0 3 e ta $ n^^- ^ cos 

L 3 7^2 fT 5 ^-ft^-g{f 7 7 7 6 0 3 {CA^J $ V*— 
^OftL 1 $:Mx^^J;9lC^^lf^m^6 0 4O 
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7i/-Ai/-h SrSBE UT t'^^f -MM 7760 
7 6 0 3ti*bKfrm£ti1t J ? t — ^tf>*0SBflS*ft*L 
T^^ff-^CD^fc, ^—7^ 6 0 8 

7r 6 o 7^P>K^tT-^<50f SrlltSo * 
3cr>*ifett, 011 (C) fcEMPLfcJ:5fc:, tfT^ff 

Lfe 19 , S^Ttt tf^MI #Sfff ✓< y776 0 3d>6 

R^ttj^tts^— ^<oa«rw»-r«, *§L3' asms 
&tbx*7 £ *m^$:m'<v'7T 6 o 3^e>R^w$ttfc 

[0 0 15] Ld>Ufc*se>* Jz^L/ct^-^ 

^#\Z&tfZ > *'— 7tz— ^fctST^— 7n— icg 
[0 0 16] Hi YTy-ff* f::go*< 

/^>7ryv^M^t, 012 (a) r±, 

^fr^ttfc^, 0 12 (B) tt % a»Ulc;**— hr* 
7"t^ i^- ;Pfrfc*ifcj§£ b 0>''<?' 7.7 ] J mi 2 . 

( c ) * — h r v 7 s ? >r i^-^g < ^ ^flr-s«A 

^ + >777 6 0 3^t-/<-7n-f5iA g) x 2 
(D) I4^^^h7y7r^ ^fi<7^-7B- 

[0 0 1 7] MPEGIC&^-CI*. ±^UfcJ: 5 tc^ft 
«XCQ/* y ? <D~* y flC&ft W1M & t 

*y?mmscRtemmvy bis—hzmak-tzitwc 
y^^fM^^^^^tao o*i9i§ii3 

^fiMSRSfcfif*— ^»«*5A»e>a*«ia3ll6 0 Old 



l^*Jtt, 7K B B a^MV^9 0KH z <^S 

y/^i^^h7y/r^ — IC^T^-So B 
1 3te*Ji^T\ m^DT Si±m^mM^MMT^^- 

[0 0 18] ±57gbfc«t pfC, MPEG(C^ott6^— 7 s 

0*19, B tf ^t^-y — <*; LT<07 u — A(cjoV^ 
Ttt, ?<< &X?>'7'\Cj:<>X7r;£iv2>T?'tX^-—y 

^tr trx^-fi-^^f /< 777603 (cjim^a^ ^ ixr 

V>a^^-ft#CD5*>. ^m#@(?5tf7 s ^ft^<^<!r7 
Kc^^ i#i^7U'-A(D I f^-Y— (OM'^^riW^- : 
Frame i ( I ) ^^JD T S m IC bf^ff^rff 

^777 6 0 3d>e>R^ttj$ttra#-$ttfca, 
f?-^a-^«6 o 4^a®fcK»t6ttfc 1 tr^^-r— 

PTS .^^fE^^tbS^, I^ft-iPt^ft" 
<^^r^#co^^SijPTS tli^cr) 1 if ^t^-y — 

[0 0 19] U^>L/^^^; ±3^Ufc:MPE-G|c:^^< " 

f'-f^flr* ^y h v-^m^^mne o 
isfis^yzthizvy hy— A-es>ar i:^mrji<h 
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[0020] zz-e&mmmA c*«»w#) f*> ±& 

co^M^S - 6 3 2 9 3f, r^^^^b^gj 

RB) . HI 5lcro*#afi«<0«**^-f. roir#(^ 

\fy b* hV— *.&m6-£fctemi 6\C7F-f 0 m 1 6 fc 

^-/G0P3WI^^Ti/^ 0 Q^Wrytrm^ 

7\ JScfcU 1 , t-f>f ^Iff r^t^^^y hAAU^ 

[0 0 2 1 ] ^OflMHSStt* t^A-t^U^ v^V^S 
01, DSP 5 0 2, 9 0KH Z O^n^^^f^ 
^n«; Z&£M 5 0 3. £{fcl$*J ^5 0 4, tT9* 

tf|^f&/^y7r 5 0 5 a. sj"— 7^ tf-flHHMt'<:y 
77505b, fft{|f^5 0 6 a, J*— tV^ 
ft^-m-§«5 0 6 b, K^Hrfe******^?**?? 
750 7 a, ^7-ftjf^'{^^^y//<y77 5 

0 7b, tr^d-W^osf^fflffitti^JBiHiis (pll) 

5 0 8 a, t^t{f^n 7 ^|PLL5 0 8 b$: 
tt5o 7^/W^^/5 0 1 iCSJVvClTy 

h y - a a» e> 7>a? $ thtc x^a-m^- 94 

f^WA^^y^7775 0 7a, ^ 

77750 7 bicM^n^« hXbV—J*fr 
bftMZfrtz. YfT* t^X-m^m^ 5^7750 

tW$*^y77 5 0 5 b JC»jW$ttS", r*tfe^<y- 
77505a, 505b lC*3lrtStb.fc9 f 'r-^d s **t^ 

PLL5 0 8 a, 5 0 8 b i»*><09 n y ^ lC «fc o"C 
S#«5 0 6 a, 5 0 6 blC*5V^I^^-ffi-C^$tL 

[o o 2 2101 7\c£>M4£ti*y.bx b ])—J±<07 . 

y — Atttr^W-g-JdoV^ro^L. a— 7*-rtf-flr# 
Mo^Tf±*»frU-0*3. 13 1 8tCCl(^fcf^ b* Y ] J — 
^ *cg<5 <MPEGi:J;5 T^ff £ tw— 7* Y * 

— hr^-y4 1 0 ttf f v/l^T7 p l^i/^^ 4 1 
L f7tjff/<7774 1 2, t-7^tff/<y7 
7 4 13, tV U-^ h 1)7-^7774 1 4, tfT^ 
^4 1 5, a— 7V^ff-^7^ — ^4 1 6, 

h yr^4 i 7 0 a-swas^e 1 



OliM/^^-^^fA^-^j/ h-7^—^4 1 0 

£ia*tc«/»S*L-cv*<5. «f*ms»i ion eh 7 
(A) fcEliSLfcfcfy b 5. rcot* 

y h y — -M*> » 1 ©7^f h y^V^ h tc 
OtV \s<7 b y b \£ttJ&-f %mi(D X^stft-Q- 

v bfa\~Z.Mc%}<nWm\z s r*< bVs<yJry b^y?. 
j^T, *l-»2 OOtf^f V^P 0-P 1 9d*IMrt£ 

— — ^GOP 0 — GOP 1 9^M$HT^-5 0 j£ 
1 cOtK-T >^ P0^ 1 OtVft-^-7'GO P 0 

[0023] M^mt vx, ^f^T—^fm^mm 

I^I^6 10}j:MI-C^^ Hll 7 (B) ICTj^r 
£ 0 i^, a.— tf— dS7 7— ^ h7tl7- K (First Forw 
ard : FF) tflf^* fcf*7 7— ^ h ^ * (First Re 
verse : F R) Wj^m^^^tt. '&^%m%k 6 10 
7*5 jll^:, f^^hy^y^ryh 

^^ir--^/i^-7'dsaiSE6«j^tt^U. 7 s w ^hy^ 
5 0 (Ml 7 (C) l^fi ■= 3 .- — -»f — ifi??* — ^ h 

7^7— vmfE&w$&-rzts f^u^hy^y7 7[- 

tr, Hi 7 (d) [c^bfcJ: p [c, 7^ h 

77iC«^ U-^ bV tfteMZth-tZtiLmntf^ 
.|-Cia o |g|l 7 (E) \Z.7jk U/c J: ^ 77-^h7 
*17— Kttm"c*5V^tt:±3z6Cfcfb^ o^fp, 7^ — 

[0024] ^yt, MP•EG^c^ov^r^, ±&u/c<fcp 
^.b P>/iV^C^y77 y >^3B3fiEWIIBtt 1 »w 
[0 0 2 5] IH 1 '9 (A) l^±5zl! U^1K#tt9»0«W 

1 ^ t tr 7 ^ ^ 3 ^*t»i^^r, ffi&g£ 
v^^lfe^^-r^/w tfT'^fflr-^^ 1 0^7-^/^ 

/<777^ii 1 2(C— iwu ^^-flr-WK**! 

m\ SfeK«2 0^cffl*-^-5»*S^«|^LTV^e o 7 s 
-^;is?-y»u? W;/Ih1S&1 lf4, 0 7 (c^ 

Uc7^r7 P l/^f 60 K 0 15 (cEI^L/ct^^/^ 
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^fvyl/fT'^f 5 0 1, 6 0 ld5t*f^ff^«i:^ 
7*-f ^ttf ^£ ^f^^^U^ i/^tf lTV^a CO{C^f L 

12{1 H 7 {c [gift? b Ac fc'^Hf -^ff^ 

^776 03, [gj 1 5 MUS? L/C tfy^ff "^Slf ^ 7 
75 0 5 a £(^ICSbf£-r6o tf^tf-fl 1 6 

fit 6 77 !i m9&&m 

[00 2 6] ii9 (A) jcgj^ufc «fc 5 (c\ ^T/if- 
rtff^^7r^^y 1 2(^5/77 y f^Sftfctr 

tr^t-^Sr ^^{t^m-^§§ i e &&&&& it, m-^ 
*a3a*s**wfe»«2oicta*-f5. @i 9 (b) icm 

^ Ltf 2 co *f x*-f£-*§^ yt^sirs* V - 7T 
[0 0 2 7] 

is*^y77^*!) 1 2:fc<fctfif^-f£-i§«-§- 
5, ^^77^yi 2{ciijb^ufc^^tr^ft-i- 

"ft y ^ r ^ * V 1 2 e>#U Lfc V ^ £ If ft tc 

* axTc?- r ^/Hcov ^ co K^flr**'< ? 7 r * 

[0 0 2 8] iiRLfcBIJBfc^^^a^S****^ 



S^yhu— hj&S3^# (M) try h !K 12 
1 6^ri/^> 7 ^^i^^Uci:§r % -cotf-/h^ 
rfc^T, if ^ft-Mt** 1 6^7'^ :/ ^fel^« 

[0 0 2 9] HI 2 llll#^^h7y/7^ U — 3r 
tT^tcmz, s<>y7TfeV 1 2fctff*;*«^as#S£ 
ti^^i^ti/77T*$)5o I2 1(C^^ T^ir 
^h^Iftf- ^CO^W^ h7 (intra) - 

tf^i™co^<8\ ^2co^co§i^^c{^-rer^ 

^Tw-e, 3.— if— ^2co^co§l|^^^c:*5v^x^ , ^' 
— YTvzfy*^ Mciot, a.— If— {i^^< 1 1> l 

[0 0 3 0] (KI2 2fi, h y — ~J*fr l#<fc 9 t> 

7ryymit5^77^5 9 if^h^hy— a 

*#rtttf. »/^77^^y (is 

&:&m\Ztj:Z> 0 *^A>fc*^ab i (actual 
decoder buffer input ) \$.%$£(D/< y 7 7 ^ ^ ]) ^(D 
frJrm^-cDKJj £^ U M*3»^*»abo (ac 
tual decoder buffer output) feMB&W* v 7 T ^ }) 
^(D^f^-m^Omti^^ OBJfttl^*lli"bo 
(intended- decoder buff er .output) (^tSff'fiS ^ UTCO 

fift^o v f|j:/^y770^-7n-^^t, 

v^T, 15Mfj'h/^^-h^y77 

»aic/<y77 >^-y tctt7. SMtfy hwif^fll* 

ds»ar*H-5. rotr^ft#o*a*4. 4. 5Mtr 

h/#CO h-Cl . 6 lf7**«#**WLfc 
6Mlf!X h-Cfc'^ft^-CO^^LdS^ 

5 * -e 1 5 m tf y h /#co u~ h -e fc*7*;*Hf -^eoffSfa* 
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/®<D \->— h -C &&Wffi? 5 J: 5 Id h 

[0031] *»wtt±asufc % ffi«stu/ttr^« 

[0 0 3 2] 

< 1 t> i o<o±&mm<z>'< *7T**ey ^wl 

y7r^y ^«K:llSt £*L7t-7^-^ *r#«fc if 

[0 0 3 3] ^^^&<D|§^^O^Ti$-<3 0 Sfcfg 

tt^^It^/>^ < t> 1 oco^-§-# 
f^I&tfj $ *LT ft I 5 <E V ^ttd»Ox< y 17 

y^s«c»a$n3tir«ft-^*a^«i3iu % «jge»flaa 



mm'&^&mz, mtoEm£tiitm*.m*km*$ 

[0 0 3 4] 7\s~s*y?<Oig&\ZL<>\ f ^Xi&'<Z>* 
ftSlfeWiMF^tB*^* < £ t> 2 OO^ y !7 T * * y # 

Rfc, K/<y^r^*y¥»<ov^i^t*»K:ff«j«jk:»a! 
BWSESnfc^'y^r^^ey^Wc^asttfcW 
&&&&& Lt^lf5^/£ < l oco^ 

k t> 1 o«I^i:^t5, C«fiflci3 

^{-^$4x-cvN^y<5/^r^^y^(^y^T y >- 

«rfBEE»$tL^©«fff-i-i:l^^fCflE»$tu 
[0 0 3 5] 

/<y77i) ^^u a^fsntt*ffcic/<y77 y 

M<D7- -Y^COmmt^ * $ tlX V ^^77 

io, a-f-^s^a^M^y^r^^&y^aicwas 

[0 0 3 6] 7 P ^/<y^^^OV^I^ 0 T'U 

tit* h <nmm&^**mmwm<n'* v?t**v ^mc 
/<^77!i af^s«fci:/<3/77 y 

'< v * ^ ^ ^f«af $ ^ s y ^ r 

> y #»te*«**u-ct^iir«flr*«raiafisi-3. 

[0 0 3 7] 
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LT, HI 9ft#«RLT5ft-<3ta*a6WC« , *L'CV^ 

60 o*t> % rotr^flrfla-f-aai or*, fc**. 
wr, ji«$^fc^^*^#ft^^oa*toasrff 5 

— T ^ ^^-^iCOV^Tt>^^0^(^^S^^ U»CO&| 

[0038] fc*>\ t^^-fs-^-a^g 1 0 fc tr^fli 
♦fbtta* 100 ic*5v>-c, ex ^#£^—7^ ^Hf 

0 0 ic^r, tf^^f #a^@ l 0 fls-^co £ 5 jfcJSE 

fctr, tan ^-^aw**^* 

Afc&fl. **«»£Ut\ fcbz-tf. CD-RO 
M. LD, 1+7**7— -fftZ&ttMtibftZo 

tt, ffiMiHi^ CD-ROM, LDfc£T2: 

[0039] @ 1 izjjk bfc tr^flHsa-frSM 1 0 rau 

^tf-fll**** 1 6~fMco if^attMa** 19, fc l 
fill Olc^T. ^^^u^^v^IeI&i ite: 

{Cffl^i-"5o_ ^**/H»t LT4f + */U 

1 2~H4co ^M^y^r^^ey 1 5te, 

t>o*^v^ifi:*f4*v\ » 1 co tr^flr-ga** 1 6 

9*r#fl|[Lrait^<*:a#«i:HD«rt*J:r«i««r 

M^i-s tr^^t^a-ws^^^afstLfc^^flr 



[0 0 4 0] illl ^ir*^2^®^StLTV^ttti6 

*a-l«i 7^2cotr^w^5f ^ r ^^y 1 3c 

Sfflt^tVCV^ t^^fllf £a^ ^31 b"C\ ^com^Mi 
2 0teffl;*r*-S o a— |f— iSft*^2^ 

»/<y7r^y 1 2(cm^$n. jbioit^w*^ 

i/^r^^ey 1 2[r^^^^icotr^ r ^-{f^^^^$n 

a^afcBaur^ft^tt. »2oif7 f ^-<t#a^5f 1 
7tta-^*Qf3gtc§iiLrflcjt*^-5o -Hicj;^ 
■ 2 0 asffr 1 co tr^a-Wfa-W* 1 e fcfmftKiSMKS 
*u m 2 con ^ ^aMt *a-*t# 1 7 20H 
y> mznz>* * 1 co tf^^-ft-^a^ i6ii*ifl5if 
Tttm^y^Tt^v 1 2 ksst £ ti,7t \?7*m^& 
a#*« u ?¥£Ks 2 0 ic^<oa#**«rm^-i-s. 

^JCal^^^TV^fc^^^/U2lC^-r^^2co 

ff#cOA^^^< **SfcLTj&2©fcT5 f ;^«» 

^Ht^£Sorv^<, -tit?, *2 0tftff«f 
«1 7f4 v ^^-h7 5'7'r^U'-»ffiiaot> 12 
CO^r^M-^^T ^^E-y 1 3 i^otl^t^f 
f£#fcbU »C<0^-r45yU§Hft^SfcoTt>. m 2 CO fc'^ 
^11^/^7 7 ^^ey 1 Z&*9—Y7vzf 3 f4 1 — * 

[0 0 4 1] J^_Lcoj:p^, ft^«t:^lt, 
y77^ : ey Kr^flrfa-WSSrRWSi:, h 

lancHWufcirT'^flr-sa-wfiiii 0^. 
^Y^/^fctt. /^77^ : &y feir^Ufcr^m^-a 
*»*ris:«tTv^^ tr^«-§-a#«iw^ti-eni4Ji ■ 

ft^©a#fta*.waic<T5**€>, sBirt^ajt-c* 

[0042] m2 ft*mw<D&%-mwL<om 2 mmm t u 
r<otr^fli#a-S-*«i 0 Aco^m-cfe-So wcotr 

7*^"« #a#^H 1 0 Ate. J f-*r/V*rzr\s# i/y^@B 

1 1 , SBi cot^^f-f-^^yr ^^-y 1 2 ~-3S 4 cot' 
7 f *fff/<y7 7^*!) 1 5, *5i^ Mlco^t'^Ti- 
ft^a-Wil 6*3<fct/*2e03llf : 7 f ^«#af*l 7. 
jR 1 C0^ tf fa#^ 2 1 *5 £ Xfm 2 COlif^ t'x 
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■»* i 6 *j j: xm 2 <on trf*^Mt*«#* 1 7 f±. mi 

tt^5^\ m2MMW\£*p^X* m (real) j £rf* 
^DLfccofS. *Blca#tta*fT5^t«:»!*U SIB 
K«^3ffi*fT*>ftv\ jb i <z>jK£i tr^^flr-WB** 2 

i ft <fc t«B 2 co^^l br^«-»«*« 2 2 rjiffii (qu 

asi)j fcEgiJI-afcfc-efcS. 
[0 0 4 3] mi f 7**«*«*» 2 1 *5«t tfJS 

MR $ y 7 r ^ V \c £ i^r v * a tf ^ d-fB-i- 
fit* *«^*«***B2l (*fcli2 2) fcfc. ±« 
ao*v>-o*y 7 r * * y ic*at $*uxv^ tr^ <o 
^2i (*ys:H:2 2) ht> /^7r^ : eyi-fi$nT 

^ y T It^^' y77^^!i Kite ^^-fB-^j&sffaE u 

«t«^S2 1 (*fctt2 2) tes ^y77^*y.l4I 
FIFO (First-in First-out) 

i^co-e, ::cof i FOM^i^^ yri«^<^7 
t * * y ic n tf^sttf LTv^v>£5K*r«5p 
1$ i <ogm tr ;Mf -*«-§* 2 i *s x vm 2 co&u tr^ 
2 2 Ht r co j: 5 (c % * y Mfli&ja 

JBi^Xb7^flr-94[#wi 6*5<tt^lB2co||tr 
^fff 1 7 co i p ft«ttftEiKfl|jft i tt* e> * 
v\> U^t), JBi'oj^tf7 f *«^*B2-ii8J:t«B 
2 co&«a hf^a-W-WMB 2 2 y 7 r ^ * - 

[0 0 4 4] HI 2 (A) JB 1 ©SUff^af* 
1 6 bf&2<Dn}*7 s *teWgLfmi 7 £ jtfi&JvWt, 7 
i co ^f^m^t ^ 2 co ^7*:tf-fB-^$rftyS 
It^^^i^f, 0 2 (B) [d^ l^ftX 0 

iuss 1 1^*1 <o xyt^m-^m^ 2 1 iaott 

-Clc^#<fctHk:ftoTV>5JB 3 co if^a-ft*^ y 7 r * 
^ey l 4ic^^^2co^^#$rty^-T5o rtuic 
<t 9 > JB 3 to tr^^t^sf 77^^u i 4 fc tr^^-ft 



^^77/^ey 1 4K»as*txv^5^^flr#t* 

^com^W-J:!?. ¥T£Sjft2 0MtJB2 
contr^^m^i 7 ^ i co^ t'x^g 

i 6 x&fjrtikm i-fc ¥7**it^i>m±mm 2 0 \c $ 

$^fcm 1 CO \^^m^y<y 77^^yi2 {Cte^ 1 CO 

tr^**«*» 2 i asfHft»{c«KSti, ^ l co 
fc^^f^^^r^^y 1 2lC3B*oTV>5ir5**flr* 

[0 0 4 5] »2HJ£«JC*3V^ ^^^/u^/c^^ 
7 T btiX^Zfrb. *r^>v^7u?iszs> 

^©^1 1 fcJBl©tr^«-l->Ky7 T >q & p i 2~~m 

4 co tr^^-ft^^ sx77^*y i st <D&mmm*mfe 

l>X£i%^ Il(OfcfT^ff/<777^ ; ey 1 2-14 

co t'^ff :7 r ^ y l s^mio^t^^ft-^ 
6 *5J:^2co^^^ft^-m-^§i 7, 3fet/ 

m i o*« if 2 1 tsB 2 co^ifa 

ft#m^« 2 1tt»l co^ f ^W-Wfc-W* 1 6 fdf^J 
W*cgE»g $ iir v >^ 5/ 7 r ^ ^ y co ^*«*tf>#H» 
^3aSrfTV\ ^ 2 (OKfi tr^ft-g-tff^* 2 2 2 

oK«if^flr-wi-^«2 2icf^ibfi<j^iK$nxv^ 

&i<D\?7*x*mJ§-&-&&Wi o AfcttaocoUfcr^^-^ 
6. i 7as^ttk*tT^£a>b, ^-y^h®^ 

[0 04 6] El 3 i^3§§/icom^£@COJB 3 t L 

Tcot'^ff^-^^gl 0 BCO^0-C^5o rcotr 

/^^U^i/^^[Hl^l 1, Sl<0I^ftflf^y77 

tr^^W*!!** 16, co^^i if 9**flHMB-»« 2 
id3i:t^*2<^«naif'7 tf *«*«-»»2 2, *JJ:tJ5 % ^ 
ife3g«2 0Sr*i-5. o*0, roif7*^«-!HB-»at(| 

^y i2- i5i, liaonif^f&^-i-ssi 6 ts 

2 M <omW lf9 ff aHt»*-W»2 1, 2 2W6^T^ 

T^^f-i-^O^Tm^S^fTPo SlCO^lf^^f 
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[0 0 4 7] oa3 (A) ^**vw2#*R4*i-c*3 
i3 (B) (C^Ufcct ^-ir*^3 30$aRS*U 

2 2tcior*:«jMaiaYk$tbrv>5SB3 

^ y 7 t * * y 1 4 tcjjO 9 &;fc>3 0 31 fc^^Ht 

l 6 fctfffc ftSS«»fi*©ffS 3 co t^^-ft^ y7r^ 

y i 4»csra$ttfcfcr7 !f ^^*«#«ia-r5. 
!Bi<o»«tr'7 !P *flr««»B2 itt§j?j»^e>ttfc^+ 

CO tr^aMt f«otV>5^ 2 CO fcT^«»^y 

— if— as*-**A*».x>r v^ft<D±.*/7h7$*^*n 

Tt. m3 (C) lC^Lfc<fc5iC, ^-r*^4*S51^$ 
1 COf^fB^^^r^^y 1 2{C^^^/W4C0^ 

16i/<y7r^ : tyi: oS5«M# tt. * 
3-OW**f/<y77^ j e!l i 4*>6*i<otr7 f *flr 
»^y7»*'ll 1 2^§J01ftt>5. *tr^fli*a» 
# 1 6 tt»f fc/i»«H«0» 1 CO ^aHf** 5^77^ 

*y 1 2tc^a^^fcfT ? ^t^^^-rao - 
m i tr^a-tf 2 i tt^j o »%.<btiit ' 

**r*'jv 3 "co t-T^l-^T^o S fH 3 co t'.'T^'fl'"^' 

^ ^ ^ r ^ ^ y l 4 co trx^ff *«r«B»ft-f «. 

[0 0 4 8] if— ^^^^/l^^^-r y^ft(D±is 

^ v^LT^oTt^te, ±3SU/t«f)5tiB^ f2 
co^ tf^sHf -JHS-fMS 2 2 asHtr^«*tt-»S& 1 6 

§§2u 2 2^^-r*/i/awitt«ictfe#ur, »ai««B 
$:-^§§ i6,2 owgfi 21, 22^ 



[0 0 4 9] B4r^^O««fiIO*4«K«II^L 

tco tr^;*-flr#a»S6« 1 0 co«j*ia-e&5o 

l. mKDt^&m^y^TfeV 1 2*5«fctfgg2CO 

6. iatff^f^2 1, *5i^ S4^12 0 
Sr^rTSo o*>9, roifT********! OBI: 
fix ^ir*/HRfciS#*£i\ 2i©/<y77^ ; ey 1 2 
-15^ HHoJUf^W-WK-WS l 6 t, lfeco^ 
tr^a-fS-Jfa-JMS 2 l^tattfettrv^o Utrv^flr 

[0 0 5 0] H4 (A) Ht, ^^r^/Ul^m^thX^ 
$r^UTV>5^lcOfcr^^f-^y<-/^r^^y 1 2*> 

e>if^»*«r«»**u «tMit, Mil 20 

if— ^t*/V2S:l^tSi: % El 4 (B) (c^UfeJ: 

(Hisgi *fitr7 ff *flt-B«-8«2 1 (aot^Hic 
mmt£frx^%^2(D^*m^s<y7T 1 3 

^^^^2C0tf7 :r ^f^W^UI4C^5o ^-Y-*/^ 
MldioT^^^^l 6My77P t; ey 
fcoSMMffitt:, Slcotf^ft^y^r^^y 1 2 
d»p>»2(Diff f ^-«^<y7r^- : ey 1 3(c^0D^ 

a 0 m e^^**** 1 e tt«f fc3fcSJKw«o* 2 co 
&«-wt»i-a. «©^a-ft-*§-a-s§*2 1 

9 ^ e>^fc^^^/> 1 CO tf•7 :^ ^^t^^oTV^a^ 1 

co kr-r ^ft^-/^ y^r^^-yi2co if^m^fmmt 

[0 0 5 1] ^C0«t9{-, *4HlS«(C*5^Ttt, ^5/ 

77^^yi2, 1 3 N mt^a-m-fk&^&i 6. ^j: 

ocon ^*flr*«-»* 16,1 oco^m tf ^^-m-^m 
♦«2 i*w**«tt-ej:v\&»e>, E»»*^«*t?*> 

[0052] ±mi,itmi"~fg4<DmMMy** 

^^-^^^Mcoe^ft^^Mfc^^n 

TV^a^^^/^cof7 f ^t-^{c^a^b. ^u-^y^i 
cot^^f^ifffctci^^^xfc^-r^/i-co tf^ft-^ 
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(eights, o^9, fc a 4 <D yf^m 

mm 1 0 c&&m-tzh, em (a) i^^t, 
try y< >y z &nt>tiz> t^^m^&'&^&m-t 

[0 0 5 3] zf\s— s<y#$&mKo\,^x. m4[cmm^ 

[0 0 5 4] £K±-<Dm&M&. EEmZthTAJlZtlZV 
*5J;U\ £ tiTAiJ £ H £ fcT-T *Hf J: t 5 

[0 0 5 5] 
[EJ®<^¥#1&^] 

[®i] ^pjcom^g^^i^^J^urco, tr^ 
[0 2] ^^^m^jg^2ll^i: im v*? 

la 3 ] *mw<D&^mm(Dn 3 <t it^ 

[Ei;5] ££3fccQMPEGic^5< t*^ff^:fcj;t**- 

[E!6] msiz&ttzmM/*?* — ^try h y — A 
y— a***u (b) tt«-WQ.a*^*jv^'C7d~TS' 

[0 7] H5lC^Lfc*»»3a»0««HT*<5. 



[d)8] ttssoflE-waaR^fews^— a-flMBMt 

y< v~7t icA^j £ti% Or—*?* *m-% t shflT* 

[iio] /<y77ic*H , «t- 7p- trvy- 

[Hill] Ell 0(C^bfc^— :7n — $fctt7>^ 

— ^ p — ^ g&ub-r 5 & ^-tm x^fc 5 o 

[Ull 2] hry^-f i^— SrK^-f50-t?S> 

[Ell 3] tt^2/7ry^»^ti-cfc^. 

[gji4] sbictto^y^r y >^^««**i-ia-c* 

So 

[HIl 5] *ffa«0***©*«H-C*S 0 

m 1 6 3 ei 1 5 Lttt^^its t^h^h 
y — A^t^^^o 

m 1 7 ] $£&com<v h y — ^^-rm-c^> 

[Ell 8] MP EG^<i<^^ t^fft^J; 

[Ell 9] ^oa-^tKfio«3l^-Mg"C*)6 0 
[E12 0] X^-hTy/f^ ^/Tt^l©^77 

[02 1] ^^-F7^7 P f^^/Ttl2©^77 

[02 2] 7^-h75'7'r^^/TtS3^77 

1 • -ft^-timm 

2 • - ftEm&a-mim 

3 • • ^f^m^-r^ *m^m 

4- • ^7^^^7A^-yy K73-y 
6 • • m-^-toS^ 

10-ioc - tr7**flr**-w*« 

1 1 ■ - ^^^^u^sz-^IeIK 

12 — 15 • • ^11^5/77^^!) 

16-19- • iltr7*aMt-»«-9« 

2 0 • • W&ttJE 

2 1-24— «HHtf7*^«-JMI[»|l 
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